Stimulation of 3-O-methylglucose transport by anaerobiosis in rat thymocytes.
Transport of 3-O-methylglucose by rat thymocytes occurs by facilitated diffusion and follows a biphasic time course. The half-times of the two phases of uptake are 0.8 min and 20 to 30 min; the rapid phase contributes 10 to 20% of the total 3-O-methylglucose taken up at equilibrium. Cells incubated under anaerobic conditions for 1 hour undergo a 3- to 4-fold increase in the initial rate of 3-O-methylglucose uptake. The relative contribution of the rapid phase of uptake increases nearly 4-fold in anaerobically incubated cells, although the half-time of the rapid phase remains the same. Anaerobiosis also reduces the half-time of the slow phase of uptake by a factor of three. In the absence of exogenous glucose, anaerobiosis reduces cellular ATP by 97% after 1 hour at 37 degrees. However, full stimulation of transport activity does not occur in cells with such low levels of ATP. When anaerobically incubated cells are re-exposed to oxygen, ATP synthesis proceeds and transport activity increases by 100% within 5 to 10 min. Adding 1 mM 2,4-dinitrophenol at the time the anaerobic cells are reexposed to oxygen completely blocks the subsequent ATP synthesis and the associated increase in transport activity. Cells incubated aerobically in the presence of 1 mM 2,4-dinitrophenol show a 90% reduction in ATP levels and a 2-fold increase in the rate of 3-O-methylglucose uptake. An additional 70% increase in transport activity is observed when the cells are washed free of uncoupler and incubated an additional 10 min. The results suggest that transport activity is stimulated when cellular ATP levels decline but that the stimulation process requires some minimal level of ATP for full expression.